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We investigate the mechanisms of electron transport relating to resistive switching effects 
in BaTiO3 thin ferroelectric films. For this purpose, we varied the thickness (in the range of 3-
12 nm) and the structure (epitaxial, nanocrystalline and polycrystalline) of BaTiO3 thin film in the 
STO/LSMO/BTO systems. Thin ferroelectric films were characterized by means of piezoresponse 
force microscopy, tunneling atomic-force microscopy and XRD measurements. Ferroelectric and 
resistive properties of heterostructures were measured in the temperature ranging from 40 K to 
room temperature. Low temperature measurements were done under ultra-high vacuum 
conditions. 
We suppose that the specificity of transport mechanisms in BaTiO3 ultrathin films is defined 
by the ratio of film thickness and the mean free path of injected electrons. We conclude that for 
thin epitaxial ferroelectric films below the certain thickness (less than ≈ 3.5 nm) a dominant 
contribution in a current through the structure arose from elastic tunneling. I-V characteristics of 
these structures are nonlinear, symmetrical without hysteresis [1]. 
Increasing the thickness or changing the structure of a thin ferroelectric film (from epitaxial 
to polycrystalline) leads to an impact from non-elastic, trap-assisted tunneling in current (traps are 
presented by oxide defects). An appearance of I-V curve hysteresis at voltages close to the coercive 
voltage of the ferroelectric film is observed. Partially, this hysteresis could be explained by an 
impact of currents, related to the repolarization of ferroelectric film. An analysis of experimental 
I-V curves for ferroelectric thin films with thicknesses in the range of 3.5-12 nm suggests an 
influence of space charge limited currents on a transport mechanism through the structures. Study 
of the local electrical properties of polycrystalline ferroelectric films by means of tunnel atomic-
force microscopy justifies that the resistive switching is driven by the bulk properties of 
crystallites, but not by its boundaries. 
The results of low temperature measurements evident the correlation of the I-V curve 
hysteresis with the ferroelectric properties of thin films: cooling down of the samples causes 
increase in the value of voltages at which I-V curve hysteresis appeared (compatible with the 
temperature dependence of ferroelectric film coercive voltage [2]). 
Cycling measurements of the resistive switching effects in BaTiO3 thin film under UHV 
conditions revealed the shift of the voltage referred to the development of I-V curve hysteresis to 
the lower values with the number of switching cycle. After 10-15 switching cycles in UHV, the 
voltage at which I-V curve hysteresis appeared is stabilized to a certain value. This fact could 
indicate on the role of oxygen vacancies in the resistive switching phenomena in thin ferroelectric 
films. 
Concluding, we assume that the switching of the resistance in thin ferroelectric films is 
originated from the reciprocal influence of the built-in electric field (due to the polarization) and 
the specificity of electron transport, implying the trap-assisted tunneling and space charge limited 
current. 
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